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Abstract of JP1 1302791 

PROBLEM TO BE SOLVED: To provide a 
stainless steel sheet having high strength and 
high toughness and excellent in bendability 
and a welded stainless steel tube using the 
same. SOLUTION: The stainless steel sheet 
has a composition consisting of, by weight, 
0.005-0.03% C, 0.05-1.0% Si, 0.05-2.0% Mn, 
10-16% Cr, <=2.5% Ni, 0.005-0.03% N, and 
the balance Fe with inevitable impurities. In 
this steel sheet, the structure is composed 
essentially of two phases of ferritic phase and 
martensitic phase or a single phase of 
martensite, and further, the length of the grains 
of inevitably remaining MnS inclusions in a 
rolling direction is regulated to <=3 &mu m and 
the ratio between the length of the grains of 
MnS inclusions in a rolling direction and their 
length in a direction perpendicular to it is 
regulated to <=3.0. 
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[JJ?&#8] fi*%T\ C : 0 . 0 0 5%BLtO . 0 
3XEn\ Si : 0. 0 5X£Ubl. 0%&T. Mn : 
0. 0 5%J2LL2. O^OTs Cr : 1 0%BLtl 6% 
BIT. N i : 2 . 5XJSIT. N : 0 . 0 0 5%&±0 . 

mffl fc i . § 4» te :^»r wc»§rt- * m n s 

3. OJilTfcUcit^^tfc1-|.fttfttcOM^^ 




0 2 4 6 * 10 

MnS » it <E * ffl E M J? ft t * © S ft £ IS (5 5 S C ht 



(2) 



IWPl 1-30279 1 



insmi} ms%x\ 

C : 0. 0 0 5%J2UbO. 0 3%&T, 

S i : 0. 05%&±1. 0%UTF, 

Mn : 0. 0 5KJJLL2. 0%OT, 

Cr : 10%^U:16%mT. 

Ni : 2. 5%OT, 

N : 0: 00 5%J2LLO. 0 3%JilT 
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[0006] L#>U ttC^H 5 -^^ MXf^W 

oft. iftiTttfflSfLTSfcfflJfettJ^T 
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[»»W1W*U: o i:-TS^M] ^MOSiifei: LTffi 
m-t&®&. o$ffliilE5£$ii4. 

h&tfax v<7)&xmm\mmx°hhz\kfrt>. k? i 

[0008] KiOiC^fyt-f 

nrnmizm-tzmmmtk Lxnmmmxtz 
mm-&kki>iz. zti£m\^mm%^Lnm<7)m 

[0009] 

X\ C : 0. 0 2%, Si : 0. 3 5%, Mn : 0. 7 
2%, Cr : 1 1. 8%, Ni : 0. 15%, N : 0 . 

o 1 2%^^L&mmmzF enxwfwmmn 
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[ 0 0 1 0 ] -ei X\ *B?£M n SOS^gS^P^S 
MIE^^SI02. 0«JS§tf)S«£JBSU t/2ift(f 

* 3 m£tT i: L . tfOUi n S&^OffJEfrfiQ^ 5 b 

*<r>mmftco&2 k ( m n se 

[0011] #f69itt. £tf>»U!.£2Sfcfc§fifcfctf> 

f/t'f h*fflffl«W*HttJ^TMnSO?g!B^*iJ»L 
fcbOX'hh. 
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(1) fi*%T\ C:0. 0 0 5%&±0. 0 3%W 
Ts S i : 0. 0 5%ELLl . 0%OT. Mn : 0. 0 
5%a±2. 0%OTs Cr : 1 OXELfcl 6%&T. 
Ni : 2. 5%&T. N : 0. 0 0 5%JiLh0. 0 3% 
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TRfcLfc.-^ 2. 0%*fiz.&fcrffl*^c€fl;L 
[0018] N ili, rffl^tiJD^-dr^x^^ 

mzism-f&7mx'fcz,b\ zmzmvt&brttmc. 
%.\tL-?)VTy+M y$m.t>mm.bti:htzMz2 . 5% 

Z±mb Ltz. 

[ 0 0 1 9 ] N{4. m^X'y i7-( hffi$:^-^T^ 
h*Bfc:SaB$-fr4^)fc*«rC*4^)'C0 . 0 0 5%W± 

{z£h$8m<r)-?)VT V*TA YWmftXX , MnSl 

0. 0 3%2r±BRfcL^. 
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mx-hhtf. zmzmm&bN immmm { £.-?z> 
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mm] mzxti-mt'iimhh^zmAixm 

mZM-fZtZK. -y-f7*-^Hv = 250~3 
0 0 ^ «fc^r^UX««*!jieW4 . 
[ftliK^gU C : 0.1 %WT. N : 0.1 % 

WT, Cr : lO.O~20.0%£##1-S?nA3Ur>'l'* 

®'fl»^fc(Cj: , 5s -74 -y^-A?i$ (Hv) £ 250- 
300 h-fl». £^>fc. Nb:0.05~1.0 %£g»f £ fc . 
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C :0.1 XOT. 
N : 0.1 %JTF. 
Cr: 10.0-20.0% 

0 . 7* 4 7 (Hv)*i 250-300 X'h&Z t 

[it*3S2] mR%x\ 

C :0.1 %VT. 
N : 0.1 %OT, 
Cr: 10.0-20.0%, 
Nb : 0.05-1.0 % 

fsx-fo htthiz. ^mmmmaxy i^b aire* 

9 > 7* 4 7 a-AgS (Hv)*5 250-300 T** £ t 

imsm 3 ] wm i * 2 fcis«<o«!«fcfev^ . 

±m&£1mlX $ TIEa-f CD^-r^iM 
X®£ (Hv) 250-300 ffel.CkSr^k'tl.. 

m. 
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a-Si :1.5 %WT, 
b-Mn:2.5 %&"K 

c-Ni : 2.0 %JTF. Co : 1.0 %OT. B : 0.005 %H 
T 

d-Cu : 2.0 XiikT. Mo : 2.0 %JJIT 
e-V : 1.0 %&T. Zr : 1.0 %WT. Ti : 1.0 %£TF 
f-Al :2.0 %&T 
[«*«4 ] «4%T\ 
C :0.1 %VXf. 
N:0.1%mT, 
Cr: 10.0-20.0% 

u ®t>tiK$mmm7*yJ hmmmtixtp 

h. ET$1 5^7 0%X'<§mEE&?Z>Zlt,z£*) . 7* 
4 vij-7&& (Hv) £ 250-300 fctiifc*** 
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li, v/i^f >-<m v&XTy\s*®im%Ztihv>jfi- 
Wt&SX'hh. $T. T**?7V-**mfc£IRrii*> 

mmimzti*M<%?>izfc^xB:<%z>t)K mmm 
z<o±&tti>izmT-tmmtz$>$><?)x\ ztit>M% 

<om&frt>. -mfc? 4 W7V-Wf 4 *yi]-X 
«§Hv = 3 1 0~3 8 0O@$®Ht3liSLTffl^T 
JWHfcfctt, Witt. SUS420J1^SUS 

4 20 J 2 (\^-ftil>'?f\n-y*H v^kxf-yvxm) 

f^x; yu-^wmmzft-hm m& 

Bg57-198429-f£$g. SB9B60-106951#^*fc*5a 

[00 03 3 }^Ltz~m.^T 4 x^yv-^mA 

sWt 4 A?7i>-*lz&mztLX2tei><r)X'fo& 

titb. t 4 *?y'u-*<?)&mz{m%:<?>zMimiit'c?) 
tnmmzK. Ltztf^xm^tihmmvmzizX' 

&fl\f)mftte\^<)V (Hv : 2 5 0ELL) X'£\.\ 
[0004] 

®M<ozmmzttmzmLtzmM*txwj:<. t 
&m*m. *M'U ?m<m% < h v=3 i 

0-3 8 0 ) v/l/r^-f 4 hi(U"f ^uxlBSrfflv^ 
*\ 4/c(iHv = 2 5 0-3 0 0i:^2»=tot{SC«^ 

h<n>tfmkX*hr>tz. LfrLKftb. LiiktofAn-y 

h tzMzamxtiumti^XThh zt. *iz*&& 

V±miZWdl>mZtlfzii&. T4X9 7'V-*\,Z 

Z±if&Wmti>%->X^t:. £13. fa?/w^ 
^RtoV^Ttt, ^U-^ttffl^fctJtti'f ^^^^ 

iOiaS^±#tT, ^Sffiffl-fSi:. *mjW«fiW:* 

mumt Lxmtix^t:. 
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[0005] ^fMJitt. T 4 X77V-*£ffl^i>XT 

-fCk&C *f* 7*-^Hv = 2 50-300£ 
il£^7.ryi'7JS«£^tl>C:k£@ftk-ri>. £ 

m i mt h i k £ i g W b t h . 
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«Wl«SlSr««TS 4 i k . * fcN b SamaWW) 

at. *w«=«aLfc. ^mmT^t 

[0 0 0 7] (l)MM.%X\ C:0.1 %UIT. N : 0.1 
%«T, Cr : 10.0-20. 0%£^ffU .SSKiFetS ± t^F 

trnxyxyj bffiarrfco. «7V>/#-;ui$ (h 

v) # 250-300 TfcSClk^l^Sk-r^. «7il^S 

cozier 4 X7 7V-*jflxf yu**HK. 

[0 0 08] (2)«*%T\ C : 0.1 %J2Tr\ N : 0.1 
%ar. Cr : 10.0-20.0%. Nb : 0.05-1.0 %£-££ 

hbb t>£, AHa«W!ini7 x 74 r-ffllTCfc o . y 
4 ytf-XWS (Hv) # 250-300 -C*4ifc^t*a 

[ 0 0 0 9 ] (3) (1) ifcli (2)fc:E»0«tKt:*JV^ 
-JWSS (Hv)*>' 250-300 Tft 4 i k ZW&bt . 

mm. 
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a-Si : 1.5 %J2Tr\ 
b-Mn:2.5 %m~K 

c-Ni : 2.0 %£IT. Co : 1.0 %JiTr\ B : 0.005 %& 
T 

d-Cu:2.0 HOT. Ho: 2.0 %OT 

e-V : 1.0 Zr : 1.0 %&T. Ti : 1.0 %&.T 

f-Al': 2.0 %&T 

[0010] (4)f?ft%T\ C : 0.1 %Wr\ N : 0.1 
%WT. Cr : 10.0-20.0%*#^Tf i^oAjR^yU 

>f hJjLfflftffiltk LXfrt>. ET$1 5-7 0%T'&H 
EJiTSiktiO, "7" -f (Hv) 2r 250 

-300 tt&ZtZW&t-tl. *LWi*g*>zlWT 



[0011] =5ri3. (4)fciE»0>«IBj£fc:«. C : 0.1 
HOT. N : 0.1 %J3l~r\ Cr : 10.0-20. 0%T«#3l 
W$Wefrt>tc&i>wm\ $£>£Nb: 0.05-1.0 % 

7iV-7frt>mitih'}?t£< b t l»*fcti2M2U:£ 

IS 

a-Si : 1.5 %W~r\ 
b-Mn:2.5 %WT. 

c-Ni : 2.0 XHT. Co : 1.0 %J2Tr\ B : 0.005 %£l 
T 

d-Cu : 2.0 %1UT. Mo : 2.0 %JTF 

e-V : 1.0 Zr : 1.0 %£Tr\ Ti : 1.0 %&T 

f-Al : 2.0 %OT 

[0 0 1 2 ] ifc, *«WCV^7x9-f MMSfflfik 

MzW&th. *DX7x7-f Mflilkli. ± 

E7 x 9 A MtfflffiKfcW L-CJfelBIBH^OJniiJt L 

[00 13] 

[f^ffl] WT, **D§fcfcwt. tuJJIkZTyuzM 

Ni$:^•S55^V•>Cr±#:^07.Ty^-7^^•C'$> , ). ^-T-r^ 
C : 0.1 %WT 

[00 14] N : 0.1 %JJIT 

mifflaZB&ix. 7u-*bixim-?h®commm 
mzx&Kiufcimtth. fccu. towi: 

®m&L. BAttt*fl:S*4fc«>. ^ct)±H^0.1 

%k-f4, 

[00 1 5] Cr: 10.0-20.0% 
Crti. W±ttSr#4tl»^^ : 5r< k tl0.0%(4» 

<^)T"-!-^±IS{420. 0% k -T 4 . 
[00 16] Nb:0.05M.O % 
Nb{4. ^tl^a^&^L. iDl7x7-f hffl^O 
«*ft*fli«r47aR"f*4. Nb<0«M6ftfc:IJW4ll 

^-rBfe^XryU7>jf!X77*^S!JiU, i^lioo 
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C, 5i8W8S*Ffc:J: 9 , I050°cx i#*>«#tfcltU 
*l/C*»S>. JET*6 0%"TfclBEBELfc. nWzM 
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*a*ans»u n^HfiWLT. «s<^wk*asu 
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[ 0 0 1 8 ] HI izm-tX 0 <%mimt£cr)M&c?) 
mZli. Vbma^miZ^h^-f. Hv=250 -300 

ummMn^ mB) wmo °c&±xmmttf*-b 

tih^znL. mmMLtz%& (10 A) £14700 

&Nb£ i mmimMnmmiz^Tte&i' 1 t>wmx° 
nK^-hK itnmm&mtx-^ix^mmtm. w> 

nb^tmtam^mtziz^L^b^xmmm 

(4. 0.05%*)lT-{4f#^>il-r. ifcl.O %£II*.Tii*l 
^jDi.-Ct^^m(4ISWtl»^T% NM40.5 M.O % 

[0019] *Jffl*0^fyWlKCtt> .BBLfcS 

Si : 1.5 %JiTF 
[00 20] Mn: 2.5 %UT 

&*>1\ n&x-coz*->v!&m : £mLxmmft#£i& 

[ 0 0 2 1 ] Ni : 2.0 Co : 1.0 %WT, B : 0. 

005 %m 

Ni. CofcJtfBte. Bttfl±fc^-r47G*-t&4#. 

mmiZtl^tim : 2.0 WF. Co : 1.0 %J21T, 
B : 0.005 %t£T£*h. 
[ 0 0 2 2 ] Cu : 2.0 %UTlN Mo : 2.0 %VXf 



2.0 

[ 0 0 2 3 ] V : 1.0 %JilT. Zr : 1.0 %EIT\ Ti : 1. 

o %m 

v, zrfefciirTiji, mtm. mitmm&i. mm. 
vMMfcifmt&miiibx^i. u&»u mi 

TZith?>X\ lvf*lfc±|Rfcl.O %fc-f&. 
[00 24] Al : 2.0 %OT 

AKi. mmxmx^mmmcoiu\ wm&* iwttt 
i 2 o 3 mwni^mix, ®m&TZith. x->x. 
[0025] xmrnwui. 

SJ7x7>f h*ffl<0iffiiBli:tT*>4>, ET$15-7 
O^-C^HEJil-ftCkfcJiO. 7* (H 
v) £ 250-300 fcfl8*6£kfc:J:i3«it§*lS. * 

<. mwrnztimmx-xw xj-nm 
iW»iiooo~i3o<rc, fms&T&mzey) -losor. % 
^Koastisoo ~8oo x:tmmv&&fr'ch&. 
[0026] mm ixnititimmmi. 

fmmm^ivry^r^ bm^bx-h-ttsm^ 
tih$mmwi<?)H t-200 ti±co%^) ui. 

■tzztizx*). yxyj hmvmtt-fz. mm 

mz-?)VT-y*H bWtfft£L%^t£izl±jm$:m 
LXhXW =5rfc, mm&llz-?jWryy-4 MS*«#ft 

< ^Srt4 J: 3 % t * tli. )«BEgt jfeio 

v\ >i o Ltzfrnmummfct ura. 650 -noo 
'cofflg-e i 1 o ffl«»«ti) 5 . 

[0027] i^i 3 tcLT. ^gtiibbT^EE®^ 
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aaifc^siotiBBLTini^x^-f Min&aSi&k 
*<mmfc£Wkt&tdt>\,z<f < -vx-Am (h 

v) T 2»Ja±l4»C**. L*»U iSKtflWtc-t 

tk*^<^MrfcJW!Hi^i.6<0^ Hv :300 £± 
Rkf 6. 

[0028] *WJTt*i. ±.iffim<7MZ fc, fclBBEffi 

?6k, *]E«r«S3&m6#i*i^ttT*<. 
fco&#*#<fli»&«33£L*<*4. Sfcfc* 

SLT> ttHIEgtf>ffFs«i 1 5 X£Lh fc f 4 . * , 
Bn^oJJW4a««»fiBEH!Mlfc«* LT70 
%k-f&. 

[0029] JJ* Lfc&gET*££*>*«Slk$:6£ 

SMfcU $«TfiJg£880 °C (H?C ) , 790°C (M 
D ) t LfcfSHBEgfc <fc 5 mm<0S>mfik L 

fc. fcvve, «cjd3i86S«l«iFfc:iOlloox:xi^ 
*i«£*U 4fc«D{i750 "Cx8B^c7)fiM#fi€:^]ll 
LT. 7xM h*fflffl^k U KftfcJ: O^^Mft 



89 


C 


Si 


Mn 


Cr 


Kb 


N 


Ni 


Co 


B 


V 


Ti 


Zr 


Al 


Ho 


Cu 


E 


0. 09 


0.69 


0. 80 


17. 22 


0. 91 


0. 090 


0.81 






0.03 






0. 031 






F 


0. 05 


0. 05 


0.33 


15. 00 


0. 68 


0.010 


1.21 


0.09 








0.25 








G 


0. 04 


0. 88 


0.09 


13.51 


0.51 


0.015 










0.21 






0.49 




H 


0.013 


0.61 


0. 09 


19. 15 


0. 45 


0.013 


0.11 




0. 0009 








0. 051 




1.55 


I 


0. 008 


1.43 


0. 09 


10. 31 


0. 20 


0.009 


0.31 




0. 0010 










1.83 


0.48 


J 


0. 007 


0.81 


0. 09 


11.01 


0. 05 


0. 004 


0.81 




0. 0041 








1.57 






K 


0.09 


0.03 


0. 08 


11.05 


0.005 


0. 080 


0.79 












1.91 






L 


0. 05 


0.85 


0. 12 


14.91 


0.013 


0. 020 












0.25 








M 


0.008 


0. 81 


0.10 


15. 13 


0.021 


0.009 










0.15 










N 


0. 009 


0. 81 


0. 08 


15.31 


0.012 


0.009 
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[0030] 
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ft 


C 


SI 


Mn 


Cr 


Nd 


N 


Hi 


c 


0,01 


0. 85 


0.1 


15.0 


0. 50 


0.01 


0.1 


D 


0. 05 


0. 25 


0.6 


16.5 


0.01 


0.025 


0.3 



[0031] 

immn mmmm-^x. m^-tm^x 
500 -7oo x:oarc"i^H«j#Lfca-cfcffl€bfc. 

i^4.^BJi^ktl4)iifc«S^aglS»^4fc:fif 

[0032] 
[fS3] 
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CC) 


CC) 


CC) 


•c, mm 




# M 
ET* 
(X) 




CHv) 




B # 


& m 


4> '& 


50CC 


600*0 


700^ 


E 


1200 


950 


800 


700*10h 




67 


JllX7i50 


285 


285 


285 


286 


290 




F 


1100 


840 


520 


1050* In 




62 




290 


292 


292 


295 


300 
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1150 


885 


740 


950* U 




28 




262 


260 


262 


262 


262 




H 


1200 


985 


800 


700*1 Oh 




37 




270 


271 


Z70 


274 


275 




I 


1050 


800 


540 




7i7<\ 


20 


ifflX7i7^ 


257 


256 


255 


. 254 


255 




J 


1050 


820 


650 




12 




251 


210 


210 


212 


212 


Jt«« 


K 


1200 


980 


790 


750* 8h 




50 


*DX7i7^ 


295 


275 


275 


260 


189 




L 


1200 


955 


780 


750* 8h 


7x7^1 


55 


inix7i70 


278 


277 


277 


263 


182 




M 


1150 


910 


730 


1000* 1b 




33 


*aX7i7<> 


269 


261 


260 


255 


170 
181 




N 


1150 


905 


755 


1Q00* In 


7l70 #ffi 


12 


2mx7x70 


238 


202 


202 


202 



[0034] w±vtfri». mmtt^x. mm. m. 

&<P>b bh. H v =250 -300 CMSIEBfflfc:* 
*>3&>6. ffi^ONb^DL^Wi. 700 *C 

<Hv : 250 \2±<7)mtc<M.*m$LX*>*) , 

[0035] 



250 -300 0MZmBimSL+&ZttF i !t&t%&. i 
Hv=250 -300 0ttHK3^Ui*$£*U iStB§ 



[HI] 
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300 
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200 
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[JtiBB] ¥&1 2$4^4B (2 00 0. 4. 4) 

[*E***SB£] BiBtf>IBm*t»5i 
[HE** J SUn 



^7 7T'£>£>„ 



(51) Int. CI. 7 ISlf FI T-73-K (##) 

F16D 65/12 F16D 65/12 E 

(72)S6«5I# $ F 3J058 CB11 EA04 EA17 EA37 FA02 

^fi^*m+AK;i|«Wri#« i'l^SS 4K037 EAOl EA02 EA04 EA05 EA10 

fttite£Alf£H6iM)9frt EA12 EA13 EA15 EA16 EA17 

(72)&BM fejg jt EA18 EA19 EA20 EA27 EA28 

=mm^m*m.)\\im imm imm mi mz ea35 ebo7 ebi3 

«tt^^*tS«Bf3£0rrt FA02 FA03 FC02 FC03 FC04 

FC05 FE01 FE02 FE03 FF02 
FF03 FG01 FH01 FJ07 JA06 



